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NOTES
THERMAL POLLUTION: THE ELECTRICAL UTILITY
INDUSTRY AND SECTION 21(b) OF THE FEDERAL
WATER POLLUTION CONTROL ACT
Thermal pollution is the discharge of excessive heat into the en-

vironment.1

When it occurs in the nation's waters it kills fish and

other aquatic life, causes undesirable plant growth and lowers the dissolved oxygen content of the water; it is equivalent to dumping raw
sewage into the nation's streams and rivers. z This form of pollution
occurs because heat, a by-product of an industrialized society, is discharged into the environment when it has no further industrial, commercial or domestic use.3

The major source of thermal pollution is the electrical utility industry, which accounts for 70 percent of the waste heat discharged
into the country's waters.4 To control these sources of pollution Congress recently enacted the Water Quality Improvement Act of 1970.1
This legislation added section 21(b) to the Federal Water Pollution

Control Act (FWPCA), the basic federal law governing water pollution.6 Section 21(b) is designed to regulate electrical power plants
during their construction and was motivated both by an appreciation

1. The term does not include the discharge of heat per se but only heat in
amounts detrimental to the environment. Hearings on Thermal Pollution before the
Subcomm. on Air and Water Pollution of the Senate Comm. on Public Works, 90th
Cong., 2d Sess. 6 (1968) [hereinafter cited as 1968 Hearings on Thermal Pollution].
Heat in limited quantities can be beneficial. Comment, Cold Facts on Hot Water:
Legal Aspects of Thermal Pollution, 1969 Wis. L. Rav. 253, 256.
2. Numerous articles and books have appeared on the environmental and ecological effects of thermal pollution, and a review here would be superfluous. E.g., F.
PARKER & P. KRENKL, TRmu A. POLLUTION: STATUS OF THE ART (1969); FEDERAL
WATER POLLUTION CONTROL AGENCY, DEP'T OF INTERIOR, INDUSTRIAL WASTE GUIDE
ON THERMAL POLLUTION (1968). There is an extensive bibliography of 1220 scientific
studies in the 1968 Hearingson Thermal Pollution at 471.
3. Hearings on S. 7 and S. 544 Before the Subcomm. on Air and Water Pollution of the Senate Comm. on Public Works, 91st Cong., 1st Sess. 52 (1969) [hereinafter
cited as 1969 Hearings on S. 7].
4. FEDERAL WATER QUALITY ADmINISTRATION, DEP'T OF INTERIOR, HEAT CAN
HURT (1970).
5. Pub. L. No. 91-224, 84 Stat. 91.
6. The FWPCA was first enacted in 1948 as a temporary measure to run for a
period of 5 years. Water Pollution Control Act, ch. 758, 62 Stat. 1155 (1948).
It was extended for an additional 3 years in 1952. Act of July 17, 1952, ch. 927, 66
Stat. 755. The FWPCA became permanent law in 1956. Water Pollution Control
Act Amendments of 1956, ch. 518, 70 Stat. 498. It has been amended by the following
[685]
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of the increasing scope of the thermal pollution problem and by a realization that the procedures for abating pollution from existing operating power plants had failed. 7 An evaluation of the impact of section
21(b), therefore, requires a preliminary analysis of both the scope
of the problem posed by thermal pollution and the inadequacies of the
regulatory procedures embodied in section 10.
I.

The Environmental Problem

The steam-electric-generating plant is the major source of thermal
pollution." Steam is produced in these plants in a boiler or steam
generator and then forced through a steam turbine which drives the
generator." Steam leaving the turbine must be cooled and condensed
for reuse through the same cycle.'0 This cooling process takes place
in a condensor, typically a large chamber containing approximately 400
miles of pipe over which the steam is passed. Water is withdrawn from
a lake or stream and pumped through the pipes, where it removes heat
from the steam being passed through the chamber. This water, 10' to
300 F hotter than its ambient temperature, is then returned to the lake or
stream." The condensing process creates vast amounts of waste heat
because steam-electric-generating plants operate at low thermal efficiencies, discharging more energy in the form of waste heat than they
convert into electrical energy.' 2 To dispose of this waste heat, the
electrical utility industry presently uses approximately 120 billion gallons of water per day (BGD) for cooling, an amount equal to 10 percent of our average daily freshwater runoff of 1,200 BGD.13
Thermal pollution is increasing because the demand for electricity
is nearly doubling every 10 years.' 4 This increasing demand will reacts: Federal Water Pollution Control Act Amendments of 1961, Pub. L. No. 87-88,
75 Stat. 204; Water Quality Act of 1965, Pub. L. No. 89-234, 79 Stat. 903; Clean
Water Restoration Act of 1966, Pub. L. No. 89-753, 80 Stat. 1246. The new amendment is the Water Quality Improvement Act of 1970, Pub. L. No. 91-224, 84 Stat. 91.
[hereinafter cited as FWPCA. It is codified in 33 U.S.C.A. § 1151-75 (1970).
7. See generally 1969 Hearings on S. 7; Hearings on H.R. 4148 and Related
Bills Before the House Comm. on Public Works, 91st Cong., 1st Sess. (1969) [hereinafter cited as 1969 Hearings on H.R. 4148].
8. 1968 Hearings on Thermal Pollution 6.
9. Id. at 27.
10. Id. at 27-28.
11. Id. at 32.
12. The thermal efficiency at which a plant operates is determined by "the percentage of potential fuel energy that is transformed into electricity." The best operating efficiency currently available is 42 percent for fossil-fuel plants and 34 percent
for nuclear plants. Not all plants are designed for the technologically available maximum efficiency because of economic considerations. 1969 Hearings on S. 7 at 55-56.
13. Merriman, The Calefaction of a River, ScENTIFc AMERICAN, May 1970,
at 42, 44.
14. The total generating capacity of the United States was slightly less than
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sult in the construction of new steam-electric plants having significantly greater generating capacities than the facilities already in existence.1 5 Greater volumes of water will therefore be required for cooling. Moreover, most of these new plants will be nuclear powered, 1"
discharging between 40 and 60 percent more heat than comparable fossil-fuel plants. 7
By 1980, due to increases in electrical production and the use
of nuclear plants, 200 BGD of freshwater or one-sixth of the annual
freshwater runoff will be required for cooling in thermal generating

plants.' 8

More ominously, during the two-thirds of the year when flood
flows are generally lacking, about half the total freshwater runoff will be required for [steam-electric-generating plant] cooling
water purposes at inland locations. On certain heavily populated
and industrialized northeastern U.S. watersheds, moreover, 100 percent of available flow may be passed through the various powergenerating stations within the watersheds during low-flow periods! 19
This water may be discharged at temperatures reaching 1150 F and
which can heat waterways to temperatures up to "95* F as far as five
miles downstream," 20 well above the lethal level of almost every spe300,000 megawatts in 1968. ENERGY POLICY STAFF, OFFICE OF SCIENCE & TECHNOLOGY, STsAM POWER PLANT SrrE SELECTION 1 (1968) [hereinafter cited as STEAM
POWER PLANT SrIn SELECTnONI. By the end of 1969 it was approximately 315,000
megawatts. Merriman, supra note 13, at 44. Electrical capacity is expected to increase to 576,000 megawatts by 1980, Merriman, supra; to over I million megawatts
by 1990, STEAM POWER PLANT Srrm SELECTION 1; and to over 1.8 million megawatts
by the year 2000, 1968 Hearingson Thermal Pollution 25.
15. By 1990 some 255 new steam power plants with a capacity of over 500
megawatts will have to be built. Estimates are that 91 of these will be fossil-fuel
plants and 164 will be nuclear plants. These 255 power plants will have twice the
capacity of the 3,000 plants now in existence. STEAM POWER PLANT Srr SELECTION
at vii, 4-5. The tremendous growth in the size of individual units means that larger
amounts of heat will be concentrated in smaller areas. Because the capacity of any
given area to absorb heat is limited, this increase in plant size will intensify the
problem of thermal pollution. 1969 Hearings on S. 7 at 57; STEAM POWER PLANT
SITn SELECTION 5.
16. See note 15 supra.
17. STEAM POWER PLANT SITE SELECTION at ix (40-50%); 1969 Hearings on S.
7 at 76 (40-60%); Clark, Thermal Pollution and Aquatic Life, SCIENTIFIC AMERICAN,
March 1969, at 19 (60%). Nuclear plants discharge more heat for two reasons: (1)
they operate at lower thermal efficiencies, and (2) fossil fuel plants discharge part of
their heat up the stack while nuclear plants do not. STEAM PoWER PLANT SITE
SELECTION 22. If a nuclear plant discharges 50 percent more heat, two alternatives
exist: (1) use 50 percent more water to cool the plant, thus polluting a greater volume
of water, or (2) discharge the water at a 50 percent higher increase in temperature,
placing more heat in a smaller volume of water. 1969 Hearings on S. 7 at 56.
18. Merriman, supra note 13, at 44.
19. 1968 Hearings on Thermal Pollution 6.
20. Id. Emphasis should be placed on the "may" since not all thermal power
plants will create harmful discharges. See generally Clark, supra note 17, at 23-24;
Merriman, supranote 13, at 42, 44. See note I supra.
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cies of fish in the United States.2 1
The discharge of excessive heat into the nation's waters is unnecessary as technological solutions to the problem are available.22
Thermal pollution of our waters has not yet reached a general crisis
2 3 although individual cases of harm to the environment do exlevel,
ist. 24 The opportunity exists, therefore, to solve the problem before
it becomes critical by adopting the available technological solutions.23
Federal regulation offers new hope that these solutions will be implemented before irreparable damage is done to the nation's waterways
and at a time when their adoption constitutes a tolerable economic burden to the public utility industry.
II.

Section 10 of the Federal Water Pollution Control Act
Under the FWPCA the states have the primary responsibility for
preventing and controlling water pollution. 26 Because of this emphasis on state responsibility, Congress has been slow to grant effective enforcement machinery to the Federal Government.2" The major federal effort in the past has been to provide financial and technical assistance to the states.2 8 The rapid growth of the pollution problem,
however, has caused Congress gradually to expand the scope of federal
29
enforcement.
Section 10 of the FWPCA contains the enforcement procedures
available to abate pollution from existing, operating power plants. Although this section was greatly strengthened in 1965,30 it remains in21. FEDERAL WATER QUALTY ADMINISTRATION, DEP'T OF INTERIOR, REPORT OF
THE COMM. ON WATER QUALITY CRITERIA 42-43 (1968) [hereinafter cited as WATER
QUALITY CRITERIA REPORT]; Clark, supra note 17, at 19-20, 24.
22. Some plants will be able to operate without cooling devices. Many of the
new plants, however, will need to "utilize cooling towers, reservoirs, or retention ponds."
STEAM POWER PLANT SITE SELECTION

nological solutions are found in:

5.

Excellent discussions of the available tech-

FEDERAL WATER QUALITY ADMINISTRATION,

DEP'T OF

INTERIOR, WASTE HEAT FROM STEAM-ELECTRIC GENERATING PLANTS USING FOSSIL
FUELS AND ITS CONTROL (1968); Clark, supra note 17, at 23-26; STEAM POWER PLANT
SITE SELECTION

43-47.

23.

Clark, supra note 17, at 26.

24.

See notes 65 & 66 & accompanying text infra.

25. Clark, supra note 17, at 26.
26. FWPCA § I(b), 33 U.S.C.A. § 1151(b) (1970).
27. Comment, Federal Programs For Water Pollution Control, 1 U.C. DAVIS
L. Rav. 71, 88 (1969).
28. Id.
29. Hines, Nor Any Drop To Drink: Public Regulation of Water Quality, Part
III: The Federal Effort, 52 IOWA L. REV. 799, 850 (1967) [hereinafter cited as Hines].
An excellent history of the problems and attempted remedies of the act is contained in
Barry, The Evolution of Provisions of the Federal Water Pollution Control Act: A
Study in the Difficulty of Developing Effective Legislation, 68 MICH. L. REV. 1103

(1970).
30.

Water Quality Act of 1965, Pub. L. No. 89-234, 79 Stat. 903.
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effective in controlling thermal pollution from electric power plants. 3 '
Newly-enacted section 21(b) of the FWPCA is designed to avoid
many of the problems inherent in section 10,32 and regulation under
section 21(b) is contingent on water quality standards, some of which
are established under the authority of section 10. A preliminary analysis of section 10, therefore, is a prerequisite to determining the scope
and efficacy of section 21(b).
A. Water Quality Standards
The FWPCA requires that water quality standards be established
for all interstate waters, either by the states or by the Federal Government in the absence of state action.3" All fifty states elected to establish their own standards34 and have now done so.3 5 These standards
must be approved by the Administrator of the Environmental Protection Agency (EPA)36 and upon approval become both federal and
state standards.3 7
The purpose of water quality standards is to provide a method of
enhancing the quality of water rather than merely continuing water
quality at its present low levels.3" Standards help accomplish this goal
by providing: (1) objective criteria to be applied in enforcement proceedings, preventing further deterioration of the water; 39 and (2) a
scientific basis for water management designed to improve the quality
of water resources.4 0
In adopting standards it is necessary first to determine what the
31.
32.
33.

1969 Hearings on S. 7 at 1039-40.
J. DAvIES, THE POLITICS OF POLLUTION 47 (1970).
FWPCA § 10(c)(1), 33 U.S.C.A. § 1160(c)(1) (1970).

34. FEDERAL WATER QuALITY ADMINISTRATION,
QUALITY STANDARDS (rev. ed. 1970).

DEP'T OF INTERIOR,

WATER

35. 18 C.F.R. § 620.10 (1970).
36. The Secretary of the Interior was formerly the responsible authority. All the
functions of the secretary under the FWPCA have now been transferred to the Administrator of the EPA. Reorganization Plan No. 3 of 1970, § 2(1), [1970] U.S. CODE
CONG. & AD. NEWS 2995.

37. Bloom, Heat-A Growing Water Pollution Problem, BNA ENV. REP. CURRENT DEVELOPMENTS Monograph No. 4 at 7 (May 1970) [hereinafter cited as
Bloom]. The secretary approved the water quality standards for all fifty states,
although approval of certain specific provisions within some standards have not
been approved. The temperature criteria of the following states have not been
approved by the secretary: California, Kansas, Maine, New Hampshire (temperature
criteria for fish), Tennessee (temperature criteria for fish and aquatic life), Vermont
(680 F. maximum temperature for cold water fish), Virginia. Id. at 9-10; 18 C.F.R.
§ 620.10 (1970).
38. FEDERAL WATER QUALrry ADmiNISTRATION, DEP'T OF INTERIOR, GUIDELINES
FOR ESTABLISHING WATER QuALITy STANDARDS FOR INTERSTATE WATERS (rev. ed. 1967).
39. Id.
40. WATER QUALrrY CRrrERiA REPORT, supranote 21, at vii.
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water is presently used for and what the future uses may be. Once the
uses have been identified, scientific criteria to support the uses must be
adopted. Finally, a plan for the enforcement of these criteria must be
established. 4 ' Thus, a water quality standard consists of three parts:
(1) the identified uses such as recreation, the support of fish and of
other aquatic life or the supply of water for agriculture, industry or
the public; (2) "[w]ater quality criteria which are scientific limits for
heat, dissolved oxygen, acidity and so on, that permit desired uses of
the waters;" and (3) "a plan to implement and enforce these criteria.
"42

Temperature is a part of the recommended criteria for every water use. The exact temperature criteria will vary according to the
use, 4' but complete temperature criteria should consist of:
1. the mixing zone-the area where the heated effluent can
join the receiving waters; 2. the maximum temperature for
a waterway; and 3. a temperature deviation above or below
44
the normal temperature and the duration of that deviation.
The state standards which have been adopted generally contain
only maximum temperature criteria and maximum permissible increases above the natural ambient temperature of the water. 45 Despite the lack of provisions for zones of passage or mixing zones, these
standards have been approved by the Federal Government. 46 Mixing
zones are essential, however; without adequate mixing zones, for example, a thermal barrier is created by the discharge of heated water
into the streams and rivers used by fish in their spawning migration.
grounds, these
By preventing passage of the fish to their spawning
47
thermal barriers can eliminate numerous species of fish.
B. Enforcement Procedures Under Section 10
There are two separate enforcement provisions in section 10,
both of which apply only to power plants already in operation. One
is a streamlined procedure used to enforce water quality standards.
The other is a general enforcement procedure to abate pollution when
the streamlined procedure is not applicable.
1.

Streamlined Procedure
The streamlined procedure can be used only when two require41. See generally WATER QUALITY
42.

CRITERIA REPORT.

Edwards, Legal Control of Thermal Pollution, 2

(1969).
43. See generally WATER

NAT.

RES.

LAW. 1, 2

QUALrrY CRrrERIA REPORT.

44. Edwards, supra note 42, at 2.

45. Bloom, supra note 37, at 8-10; 1969 Hearings on S. 7 at 1062-67.
46.
47.

note 13.

18 C.F.R. § 620.10 (1970).
WATER QuALrry CRITERIA REPORT

31.

See generally

Merriman,

supra
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ments have been met.48 First, there must be a violation of the water
quality standards established under section 10; second, the pollution
must be discharged directly into interstate waters or reach such waters
because of a discharge into one of its tributaries.
Under the streamlined procedure the Administrator of the Environmental Protection Agency (EPA) gives the violators a 180-day

notice that a violation exists.Y

If the pollution has not been abated

at the end of this period, the administrator can request the United
States Attorney General to bring an abatement action when the pollu-

tion is interstate.

°

In the case of intrastate pollution, the written

consent of the governor of the state involved is required before court

action can be commenced. 51

2. GeneralEnforcement Procedure
The general enforcement procedure covers discharge into both
interstate and navigable bodies of water. 2 The inclusion of navigable waters gives this enforcement procedure broader application than
the streamlined procedure. Furthermore, enforcement under the gen-

eral procedure is not related to water quality standards.

Pollution

may be abated when it endangers the "health or welfare" of any per-

son;

3

abatement is possible under this section, therefore, when water

quality standards have not been established.

The general enforcement procedures are cumbersome.
forcement conference must first be convened,

4

An en-

and after the confer-

ence at least 6 months must be given for its recommendations to be
48. FWPCA § 10(c)(5), 33 U.S.CA. § 1160(c)(5) (1970).
49. Id.
50. Id. § 10(c)(5), 10(g)(1), 33 U.S.C.A. H3 1160(c)(5), 1160(g)(1). Interstate pollution exists when the pollution is "endangering the health or welfare of persons
in a State other than that in which the discharge ... originate[s]...." Id.§ 10(g)
(1), 33 U.S.C.A. § 1160(g)(1).
51. Id.H3 10(c)(5), 10(g)(2), 33 U.S.C.A. H§ 1160(c)(5), 1160(g)(2). Intrastate pollution exists when the pollution "is endangering the health or welfare of persons
only in the state in which the discharge or discharges (causing or contributing to
such pollution) originate... ." Id.§ 10(g) (2), 33 U.S.C.A. § 1160(g) (2).
52. id. § 10(a), 33 U.S.C.A. § 1160(a). A detailed analysis of the general enforcement provisions of section 10 can be found in Hines, supra note 30, at 88-92.
Discharges into the tributaries of these waters can also be abated under this procedure
if the discharge causes pollution in.the protected waters. FWPCA § 10(a), 33
U.S.C.A. § 1160(a) (1970).
53. FWPCA § 10(a), 33 U.S.C.A. § 1160(a) (1970).
54. Id. § 10(d), 33 U.S.C.A. § 1160(d). At least 3-weeks notice must be
given to the local agencies before a conference can be called. The conference is between the federal authorities and the state or interstate agencies who have jurisdiction over the body of water involved. At the conference any person accused of contributing to the alleged pollution or any one affected by it must be given the opportunity to make a full statement to the conference. Id.
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implemented. 5 If the pollution has not been abated at the end of
this 6-month period, the Administrator of the EPA must then call a
hearing board to review the entire problem and to make recommendaAnother 6 months must then
tions for abatement of the pollution.
be allowed for the recommendations of the hearing board to be put
into effect.57 Only at the end of this 6 months can the administrator
request the Attorney General to commence an abatement action, 58 and
the written consent of the governor of the state is required when the
pollution is intrastate. 59
The general enforcement procedure thus requires a minimum of
1 year after the conclusion of the enforcement conference. This 1year period does not include the time required to convene a hearing
board, which must conduct the requisite hearings, evaluate its findings
and submit its recommendations. During the enforcement procedure,
from the time notice of a conference is sent until the court can hear
and rule on a preliminary injunction, the pollution will normally continue since the Government cannot go to the courts until all the time
periods have expired and the full administrative process has been completed.60
C.

Problems in the Enforcement Procedure

Two major enforcement problems exist under section 10. Because suit cannot be brought until the entire administrative process is
complete, there frequently is no remedy under the FWPCA. Moreover, enforcement under this section is "after the fact" and no action
can be taken to prevent pollution before it occurs.
1.

Biscayne Bay

The ineffectiveness of the enforcement procedures is well-illustrated by the problem at Biscayne Bay. The Florida Power and Light
Company presently operates a fossil-fuel plant with two generators at
Turkey Point in Florida.6
Turkey Point, approximately 25 miles
south of Miami, 2 is situated on Biscayne Bay, which contains a "rare
55. FWPCA § 10(e), 33 U.S.C.A. § 1160(e) (1970).
56. Id. § 10(f)(1), 33 U.S.C.A. § 1160(f)(1).
57. Id.
58. Id.§ 10(g)(1), 33 U.S.C.A. § 1160(g)(1).
59. Id.§ 10(g)(2), 33 U.S.C.A. § 1160(g)(2).
60. Comment, Federal Programs For Water Pollution Control, 1 U.C. DAvis
L. REv. 71, 91 (1969); accord, St. Regis Paper Co. v. Florida Air & Water Pollution
Control Administration, 237 So. 2d 797 (Fla. 1970).
61. FEDERAL WATER POLLUTION CONTROL ADMINIsTRATION, DEP'T OF INTERIOR,
WATER POLLUTION NEWS, Mar. 2, 1970, at 1 [hereinafter cited as WATER POLLUTION
NEWS].

62.

Id.
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combination of terrestial, marine, and amphibious life."6 3 To protect
this area's unique characteristics, the Government has established the
Biscayne Bay National Monument. 4
The Florida Power and Light Company's fossil-fuel plant discharges the water used for cooling into the bay.6 5 This discharge is
already causing damage to the ecology of the area. 6 6 Since 1967 the
company has had two nuclear power plants under construction at Turkey Point.67 When completed and placed into operation early in
1971,68 they will quadruple the amount of heated water being discharged into the bay. 69 Recognizing the threat to Biscayne Bay that
these two nuclear plants represented, Florida Governor Kirk requested
the Secretary of the Interior, who was then the enforcement authority,
to convene an enforcement conference; 70 under the authority granted
in section 10 of the FWPCA, Secretary Hickel scheduled an enforcement conference for February 24, 1970.71 The general enforcement
procedures were initiated because use of the streamlined procedure is
72 and no temcontingent on the existence of water quality standards
73
time.
the
at
Bay
perature criteria existed for Biscayne
The company, however, had its own plan to reduce the thermal
pollution problem. It planned to dig a 6-mile canal leading south to
Card Sound. 74 The heated water would flow through the canal, be
discharged to mix with the waters of the sound, and then flow into Biscayne Bay.7 5 Convinced of the wisdom of its plan, the company decided not to wait for the conference and on February 7, 1970, construction of the canal commenced. 6
Secretary Hickel requested the company to halt construction of
77
The comthe canal and threatened legal action if it failed to do so.
pany refused, stating that failure to complete the canal on time would
63.

United States v. Florida Power & Light Co., 311 F. Supp. 1391 (S.D. Fla.

1970).

64. 16 U.S.C. §§ 450qq (Supp. V, 1970).
65. WATER POLLUTION NEws, Mar. 2, 1970, at 1. The two plants discharge
10,000 gallons of water a second, which is heated to temperatures of 90* to 100F.
66. United States v. Florida Power & Light Co., 311 F. Supp. 1391 (S.D. Fla.

1970).
67. WATER POLLUTON NEws, Mar. 9. 1970, at 1-2.
68. Id. at 2.
69. Id., Mar. 2, 1970, at 1.
70. Id.
71. 1 CCH CLEAN Am & WATER NEWS 5 (Dec. 17, 1969).
72. See note 49 & accompanying text supra.
73. Temperature standards were adopted at the enforcement conference. Bloom,
supra note 38, at 11.
74. WATER POLLUTION NEWS, Mar. 2, 1970, at 1-2.

75. Id.
76.

Id. at 2.

77.

Id. at 1.
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delay operation of the two nuclear power plants and would result in a
Hickel therefore requested the Justice
power shortage. 7 8 Secretary
79
Department to bring suit.
Suit, however, could not be brought under the FWPCA because
of the time requirements. 0 Under the general enforcement procedures the first 6 months had not yet expired. There still remained the
hearing board procedures and the elapse of at least another 6 months
before suit could be brought. Although damage was occurring and the
company was implementing an expensive plan81 which the Government refused to approve,8 2 no remedy existed under the FWPCA. 3
2.

"After the Fact"Enforcement

Enforcement under section 10 is "after the fact."'8 4 No action
can be commenced until a violation has occurred and there is no
method to prevent pollution before it occurs.85 As Senator Edward
Kennedy has indicated:
One of the greatest problems is that while we have water
pollution requirements, they cannot be enforced until a violation in the form of pollution takes place. There is no mechanism for preventing the construction of a plant, for example,
which is clearly going to pollute a river or other body of
water. And once a multi-million-dollar facility is standing, it
is impractical to say that it simply cannot be operated. The
harm to the
result usually is an abatement to the company,
86
environment, and inefficient use of resources.
"After the fact" enforcement involves some difficult practical and

80.

Id., Mar. 9, 1970, at 2.
GLEAN AI &WATER NEws 1 (Mar. 4, 1970).
See notes 54-59 & accompanying text supra.

81.

The estimated cost of the canal was 8 million dollars.

78.

79. 2 CCH

WATER POLLUTION

NEWS, Mar. 9, 1970, at 2.
82. Id. The Justice Department did bring suit under section 13 of the Rivers
and Harbors Act of 1899, 33 U.S.C. § 407 (1964), which prohibits the discharge of
refuse into any navigable water of the United States. The Government requested a
preliminary injunction, but this was denied. The court found that the ecology of the
bay was being damaged but held that the Government failed to prove that such damage was irreparable. United States v. Florida Power & Light Co., 311 F. Supp.
1391 (S.D. Fla. 1970).
83. Nor could suit be brought under the streamlined procedure, even if standards
had existed for Biscayne Bay. Had notice been sent to the company, court action
could not have been commenced until the expiration of the 180-day period. See authorities cited in notes 51 & 61 supra. This procedure would allow court action to
commence sooner than the general enforcement procedure, but according to the Government, immediate action was required.
84. Edwards, Legal Control of Thermal Pollution, 2 NAT. REs. LAW. 1, 2
(1969).
85. Id.
86. 1969 Hearings on S. 7, supra note 3, at 1039-40.
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economic problems. Electrical power plants represent large investments87 and once they are constructed the public and the industry
have a vested interest in their continued operation. 8 It is difficult to
suspend or to terminate their operation since this could have an adverse economic impact on both the utility and the consumer. 9 Corrective changes may be impossible once the plant is operating9" and
even when possible they may be unduly expensive. 9 1
Section 10 requires the courts to consider all these factors before
entering a judgment. The court has the duty to review all the evidence
and to give "due consideration to the practicability and the physical
and economic feasibility of securing abatement of any pollution ... .
Senator Muskie has accurately assessed the problem of enforcement under this provision:
Investment of so much money changes the application of the
act [FWPCA § 10] because the courts must take into consideration the economic and technological feasibility of the required action. Once you have built that plant you would put
into motion certain economic and technological difficulties which
make it too late in a sense to control ...
[T]he applicability of that test is changed once the plant is in
the test would be prior to the time the plant
being from what
98
is constructed.
These problems have made enforcement under section 10 ineffective for most purposes. Effective enforcement requires a means of
ensuring that before a plant is constructed it will comply with existing
water quality standards.9 This is the economically desirable and the
only practical solution because:
[l]t is only prudent that great care be exercised so as to avoid
damage to the aquatic environment rather than to plan to correct
gross problems after the power industry is heavily committed to
the use of facilities which provide little or95no control over the effects of their activities on the environment.
mH. Section 21(b) of the Federal Water Pollution Control Act
The purpose of section 21(b) is to provide regulation of steam87. Individual plants built in the next 20 years will represent an on-the-site investment of approximately $300 to $400 million each. ST_.m POWER PLANT SrT
SELEnroN, supranote 14, at viii.
88. 1969 Hearings on S. 7, supra note 3, at 111.
89. 115 CONG. Rnc. H2699 (daily ed. April 16, 1970) (remarks of Representative Holifield).
90. 1969 Hearings on S.7, supra note 3, at 94.
91. Id. at 90.
92. FWPCA § 10(h), 33 U.S.C.A. § 1160(h) (1970).
93. 1969 Hearings on S. 7, supra note 3, at 90.
94. Id. at 1039-40.
95. STEw. PowER PLANT Srrn SaEncnoN, supra note 14, at 39.
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electric-generating plants before they begin operation and thus avoid
the problems of enforcement encountered under section 10. Regulation of this type was first attempted by requesting the Atomic Energy
Commission (AEC) to consider the effects of thermal pollution when
issuing their construction permits.9 6 The AEC, however, refused to
undertake regulation of this nature, contending that they lacked jurisdiction. 97 The courts sanctioned this refusal in New Hampshire v.
AEC,9 8 agreeing with the AEC that its jurisdiction was limited to considering the radiological hazards of nuclear plants. This decision was
the catalyst which led to the enactment of section 21(b). 99
A. Provisions of Section 21(b)
Section 21(b) requires "any applicant for a federal license or
permit" whose activities "may result in any discharge into the navigable waters of the United States" to provide the federal agency considering the application with a certification that the applicant's activities
will not violate "applicable water quality standards."' 0 Certification
is required when: (1) there is an activity which will potentially result
in some discharge into navigable waters; (2) a federal license or permit is required to conduct the activity; and (3) water quality standards exist for the particular body of water into which the discharge is
made.'
Thus, this section uses the requirement of a federal license
or permit as a lever to require the applicant's discharges to comply
with water quality standards. If the applicant fails to provide "reasonable assurance" that his activities will comply with water quality standards, he will not receive the federal license
or permit needed for the
10 2
construction or operation of his activity.
1.

Certification Procedure

The act clearly defines the conditions which determine when certification is required. It does not state, however, who has the authority to decide when these conditions exist.'
The AEC has proposed
new regulations to govern its licensing procedures, under which the ap96.

See generally 47 J.URBAN L. 895 (1970); 1969 Hearings on S. 7, supra note

3, at 922.
97. See generally 47 J. UPRBAN L. 895 (1970); 1969 Hearings on S. 7, supra note

3,at 922.
98.

New Hampshire v. AEC, 406 F.2d 170 (1st Cir. 1969), cert. denied, 395

U.S. 962 (1969), noted in 47 J.URBAN L. 895 (1970).
99. J.DAVIES, THE POLITICS op POLLUTION 46-49 (1970); 47 J. URBAN L.
895 (1970).
100. FWPCA § 21(b)(1), 33 U.S.C.A. § 1171(b)(1) (1970).
101.
102.

Id.
Id.

103.

See generally id.
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plicant must either accompany his application with his certification or
a statement as to why certification is not required. 104 The regulation
implies that the AEC will then determine if certification is required.
If certification is necessary, the applicant will normally obtain it
from the state where the discharge originates. 10 5 State, rather than
federal certification was chosen because the states have the primary responsibility for the prevention and control of water pollution. 0 6 The
states, however, do not have exclusive authority. Provisions are made
for certification in special circumstances by interstate agencies and by
the Administrator of the Environmental Protection Agency. When an
interstate agency has jurisdiction over the waters at the point of discharge, the interstate agency will be the certifying agency, "if appropriate."' 0 7 The administrator is the proper certifying authority when
the state or interstate agency does not have the authority to issue certification. 108
Each certifying authority is left to establish its own procedures for
issuing certification. The act requires only that the state or interstate
agency give public notice that it has received a request for certification." 9 The certifying authority may hold public hearings, but they
are not required;" 0 the administrator is not even required to give notice before issuing certification."
The applicant is safeguarded from sheer failure on the part of the
certifying authority to act on the application. If the certifying authority fails to act within a "reasonable time" (not to exceed 1 year) or
refuses to act, the requirement for certification is waived." 2 Unless
the requirement is waived, however, no federal license or permit can be
issued without the certification." 3 If the state finds that there is no
reasonable assurance that the applicant's activity will comply with water quality standards, it can refuse to issue the certification." 4 Such
104. Proposed AEC Regulation, 35 Fed. Reg. 8594 (1970).
105. FWPCA § 21(b)(1), 33 U.S.C.A. § 1171(b)(1) (1970); 1969 Hearings on
Y
S. 7, supra note 3, at 956.
106. FWPCA § 1(b), 33 U.S.C.A. § 1151(b); 1969 Hearings on S. 7, supra
note 3, at 956.
107. FWPCA § 21(b)(1), 33 U.S.C.A. § 1171(b)(1) (1970).
108. Id. For example, if state law does not give the agency the authority to issue a
certification, this provision would apply. This section also gives the administrator the
authority to issue certification when he has established the water quality standards.
Since all fifty states elected to establish their own standards, the provision has no
present application.
109. FWPCA § 21(b)(1), 33 U.S.C.A. § 1171(b)(1) (1970).
110. Id.
111. Id.
112. Id.
113. Id.
114. Id.
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a decision is subject to judicial review upon application to the state
courts." 5
2.

ProceduralChecks to Insure Compliance

A discharge in one state may have effects on the water quality in
another state. The act has provided for this contingency by requiring
that any state which will be affected by the discharge from another
state be given notice and an opportunity to object to certification." 16
When certification is received, the licensing agency must immediately
notify the administrator, who, within 30 days thereafter, must notify
any states he determines will be affected by the discharge that a certiThe affected state then has 60 days to obfication has been received.
117
certification.
the
to
ject
A license is often required for both the construction and the operation of a facility." 8 The certification obtained for the construction
of the facility will fulfill the requirements of certification for the operating permit unless there is an objection from the agency which gave
the original certification. 19 The federal agency to whom the application for an operating license is made must give notice of the application to the original certifying agency, who then has 60 days to file an
objection to the issuance of an operating license. Such objections can
be made only on the grounds that there is no longer reasonable assurance of compliance with applicable water quality standards due to
changes in: (1) "the construction or operation of the facility"; (2)
"the characteristics of the waters into which such discharge is made";
20
or (3) the "water quality standards applicable to such waters.,
If a facility does not require a federal operating permit or license,
there is still an opportunity for review before it commences operation.
115.

H.R. REP. No. 940, 91st Cong., 2d Sess. 55-56 (1970).

116. FWPCA§ 21(b)(2), 33U.S.C.A. § 1171(b)(2) (1970).

117. Id. If an objection ismade, the licensing agency must then hold public
hearings on the objection. At the hearings the administrator is required to submit his
evaluation and recommendations on the state's objections. The licensing agency then
considers the recommendations of the objecting state, the recommendations of the administrator, and any other evidence it has gathered and issues the license with the conditions necessary to insure compliance with water quality standards.
118. For example, nuclear plants require both a construction and an operating
license from the AEC. 1969 Hearings on S. 7, supra note 3, at 1048.
119. FWPCA § 21(b)(3), 33 U.S.C.A. § 1171(b)(3) (1970). The original certification will not fulfill the requirement for the operating license or permit if the
applicant "has failed to provide the certifying State, or if appropriate, the interstate agency or the [administrator], with notice of any proposed changes in the
construction or operation of the facility with respect to which a construction license or

permit has been granted which changes may result in violation of applicable water
quality standards."
120. Id.

Id.
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Before a facility which has received a federal license or permit for its
construction can begin operation, the certifying agency must be given
the opportunity to review its certification. 121 After the review it can
of the facility if applicable water quality standobject to the operation
22
ards will be violated.'
Jurisdictionof the Licensing Agencies
Section 21(b) contains an important but vague provision that if
water quality standards do not exist, no certification is required; but
the licensing agency must insure that the applicant's activities will comply with the purposes of the act.123 Compliance with the requirements imposed by the licensing agency are a condition to the issuance
of the license.' 24
In New Hampshire v. AEC 2 5 the court held that the AEC had
no authority to consider the effects of thermal pollution when issuing
a construction permit because its jurisdiction was limited to radiological considerations. The certification procedures do not expand the
AEC's jurisdiction. 28 Under the certification procedure, the licensing agency is not required to consider the problem of water pollution
and is not even given the authority to do so. It simply makes certi27
fication a condition precedent to the issuance of a license or permit.
The provision giving the licensing agency the authority to exercise
jurisdiction when water quality standards do not exist, when read in
conjunction with section 101(b) of the National Environmental Policy Act of 1969,128 appears to require the licensing agency to take
the necessary steps to prevent pollution. Section 101(b) makes it
the responsibility of the Federal Government to use all practical means
29
to solve the pollution problem. Thus, New Hampshire v. AEC1
appears to be overruled by this new legislation although the act and the
legislative history fail to make this clear. This is undoubtedly an issue
which will receive judicial attention in the future.
3.

121. FWPCA § 21(b)(4), 33 U.S.C.A. § 1171(b)(4) (1970).
122. Id. If the certifying agency objects, the licensing agency must then hold
public hearings. After the hearings, the licensing agency has the power to suspend
the license or permit issued for the construction until the certifying agency notifies the
licensing agency that there is again reasonable assurance that water quality standards
will not be violated.
123. FWPCA § 21(b) (9) (A), 33 US.C.A. § 1171(b) (9) (A) (1970).
124. Id.
125. 406 F.2d 170 (1st Cir. 1969).
126. 1969 Hearingson S. 7, supra note 3, at 1046; 1969 Hearings on H.R. 4148,
supra note 7, at 409.
127. 1969 Hearings on S. 7, supra note 3, at 1046; 1969 Hearings on H.R. 4148,
supra note 7, at 409.
128. 42 U.S.C. § 4331(b) (Supp. V, 1970).
129. 406 F.2d 170 (Ist Cir. 1969).
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Section 21(b)-Its Weaknesses

Section 21(b) does offer new hope that some of the problems
of thermal pollution from electrical power plants will be solved. Since
all nuclear plants require issuance of a construction permit before construction can commence,'
the section provides an opportunity to review the plans for these plants before definite commitments in the design are made. 13 ' Thus, control will be exercised at the optimum
point-while the plant is in the planning stage.
The procedural devices which provide for additional review before a completed plant begins operating will aid in achieving compliance with water quality standards. From 4 to 7 years may expire between the issuance of a construction permit for a nuclear plant and its
13
initial operation. 3 2 During this period many factors can change.
Even though a certifying agency can object to the operation of a plant
only on certain grounds,' 34 this will provide an opportunity for at least
a limited review before the plant commences operation.
Despite these strong points, one procedural difficulty and two
major substantive problems do exist in the act. The existence of these
weaknesses threatens the overall effectiveness of the section.
1.

The Absence of Public Hearings

The act fails to provide an adequate procedural safeguard in not
requiring both the states and the administrator to hold public hearings
before issuing a certification.' 3 5 The public has a stake in water
quality and the use of water by any one entity will affect many other
people and groups. The persons affected should be allowed to present
their evidence on the issue of certification. Public hearings would insure that various points of view are heard and would give the certifying
agency the maximum amount of information on which to base its decision.
2.

Inadequate Regulationsof Fossil-FuelPlants

One major substantive problem in section 21(b) is its failure to
provide adequate regulation of fossil-fuel plants. Regulation under
this section is inadequate because: (1) not all fossil-fuel plants require a federal license or permit, and thus do not require certifica130. 42 U.S.C. §§ 2131-33 (1964); 1969 Hearings on S. 7, supra note 3, at 1048.
131. 1969 Hearings on S. 7, supra note 3, at 107. See generally 10 C.F.R. §§
100.1-.11 (1970).

132.

115 CONG. REC. H2612 (daily ed. Apr. 15, 1969) (remarks of Representative

Edmondson).

133.
134.

135.

Id. at H2612-13.
See note 120 &accompanying text supra.
See notes 109-11 &accompanying text supra.
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tion;'13 and (2) those that do require licenses or permits may be sub137
stantially completed before the federal license or permit is required;
review, therefore, may not exist or may come too late.
In general, fossil-fuel plants require federal licenses or permits
when: (1) the intake and discharge structures used to withdraw and
138
return the water used in the condensor are built in navigable waters;
(2) the power plant utilizes federal land;' 3 9 or (3) the source of the
cooling water is a reservoir created by a hydro-electric project licensed
by the Federal Power Commission (FPC). 40 The Corps of Engineers made a study to determine how often fossil-fuel plants do require
This study revealed that only nine of
a federal license or permit.'
the twelve fossil-fuel plants over 400 megawatts built in 1967 were
subject to federal regulation. 14 2
Many new fossil-fuel plants will be built in the next few years 43
and they will add substantially to the amount of heat being discharged
into the nation's waters. Furthermore, if a body of water is already at
a critical point, the addition of even one fossil-fuel plant not in compliance with water temperature standards could upset the balance.
Regulation of nine of twelve plants is insufficient.
Even when fossil-fuel plants do require licenses or permits, they
do not require them before construction can begin.' 4 4 A power
plant need not apply to the Corps of Engineers for a permit to build
the intake and discharge structures, for example, until it actually begins construction of these devices-long after construction of the plant
itself has commenced. Refusal of a permit at this point would jeopardize a substantial investment and correction might be costly. Thus,
the same problems are encountered which exist in controlling an operational plant under section 10-problems which section 21(b) is designed to avoid.
These problems did not go unrecognized. A proposal was made
to require certification of all electrical power plants "which discharge
heated liquid effluents into any waters subject to Federal Jurisdiction"
136. 1969 Hearingson S. 7, supra note 3, at 1047-48.
137. 1969 Hearingson H.R. 4148, supra note 7, at 409.
138. Id. at 209, 409.
139. Id. at 409.
140. Id. at 209.
141. 1969 Hearingson S. 7, supra note 3, at 1047-48.
142. Id. Seven required a permit from the Corps of Engineers for construction
in navigable waters and one required a permit because its intake and discharge structures were located on federal land. Of the four which did not require a permit or
license, one was built by the TVA and would be covered under section 21(a) of the
FWPCA, which pertains to federally owned or operated facilities.
143. STEAM POWER PLANT SITE SELECTION, supra note 14, at vii, 4-5.
144. 1969 Hearings on H.R. 4148, supra note 7, at 408-09.
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before they could begin construction. 145 This proposal did not receive congressional approval, however, and the basic problems still remain. It is not sufficient to include most fossil-fuel plants within the
scope of section 21(b), and the failure of Congress to expressly extend the section to all electrical power plants and to require certification before they begin construction can only be characterized as shortsighted and ill-advised.
3.

Inadequate Water Quality Standards

The lack of adequate water quality standards is another major
substantive deficiency in section 21(b). The state standards adopted
to meet the requirements of section 10 fail to provide the requisite
mixing zones, but have nevertheless been approved by the Federal
Government.14 6 Furthermore, the temperature standards which have
been adopted are higher than those recommended by the National Advisory Committee on Water Quality Standards, which suggests maximum temperature increases of 30 F for lakes and 5 * F for streams and
rivers containing fish and other aquatic life. 4 7 The states have generally adopted maximum temperature increases of 1001 49F and some as
high as 20* F. 14 8 Tighter standards should be imposed.
In addition, there is a problem of insuring that temperature standards in fact exist. Unless water quality standards have been established, no certification under section 21(b) is required. 50 The licensing agency is given the power to impose requirements on the applicant to insure that his activities will comply with the purposes of the
act. But without standards which establish criteria, an objective and
scientific determination cannot be obtained.151 Furthermore, when
standards do not exist the utility companies do not have definite guidelines to use in plant design. Thus, in many cases where they desire to
avoid harm to the environment, the companies do not know the acceptable temperature limits for a particular body of water.
The absence of standards is most notable in intrastate waters.
Section 10 requires that standards be established only for interstate
bodies of water and section 21(b) requires certification for discharges
into navigable bodies of water. Consequently, standards have been
adopted for interstate waters, but often they have not been adopted for
145.

1969 Hearings on S. 7, supra note 3, at 1042.

146.
147.

See note 47 & accompanying text supra.
WATER QUALITY CRrrERIA REPORT, supra note 21, at 32-33.

148.

See generally 1969 Hearingson S. 7, supra note 3, at 1062-67.

149.

1 BNA ENv. REP. Current Developments 418 (1970).

150. FWPCA § 21(b)(9)(A), 33 U.S.C.A. § 1171(b)(9)(A) (1970).
151. See generally WATER QUALITY CRITERA REPORT, supra note 21;
WATER

QUALITY

ADMINISTRATION,

STANDARDS (rev. ed.

1967).

GUIDELINES

FOR

ESTABLISHING

WATER

FEDERAL
QuALrrY
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intrastate waters. In California, for example, water quality standards
for the Sacramento River have been established only as far north as
Above the city no water quality standthe City of Sacramento. 15
ards exist.
These two sections of the FWPCA should complement each other.
Instead, there is a gap between the two since many states have not established standards for intrastate bodies of water. In order to make
section 21(b) fully effective the Federal Government should require
that standards be established for all navigable bodies of water. Such a
requirement would not only insure that standards exist but would:
(1) provide federal review of state-adopted standards for intrastate
waters and (2) allow federal review of state certification procedures.
Standards adopted under section 10 must be .approved by the
Administrator of the EPA. 5 ' The criteria in some state standards
adopted for interstate waters in the past have been considered inadequate and have been rejected by the Federal Government.J5 4 Some
of the intrastate standards presently being adopted by the states for
navigable waters are also inadequate,' 5 and federal review would help
strengthen them. 5 6
Once standards adopted under section 10 have been approved
they also become federal standards.'5 7 The Federal Government,
therefore, would have an interest in the certifications issued by the
states since the certification would affect federal water quality standards. If certification were issued without sufficient assurance that water quality standards would be complied with, the Federal Government
could take action on its own authority to prevent the issuance of a license or permit. 1 58 The existence of dual standards therefore gives
added protection to the environment.
Imposition of federal water quality standards for wholly intrastate
bodies of water would require already existing plants to comply with
these standards. A remedy exists under section 21(b) to correct the
situations where licenses or permits were issued before standards were
adopted. When water quality standards are adopted subsequent to the
construction of a power plant, the authority setting the standards must
give notice to the holder of the federal license or permit, who is then
152.

See generally 3

CAL. STATE WATR

QUALITY CONTROL BOARD,

WATER

QUALITY CONTROL POLICIPS FOR INTERSTATE WATERS.

153. See note 36 & accompanying text supra.
154.

1969 Hearings on S. 7, supra note 3, at 1030-31.

155. 1969 Hearings on H.R. 4148, supra note 7, at 135-36.
156. Federal review, however, will not guarantee that adequate standards are always-adopted. See notes 145-48 & accompanying text supra.
157. See note 37 & accompanying text supra.
158. 1969 Hearings on H.R. 4148, supra note 7, at 309-10; 1969 Hearings on S. 7,
supra note 3, at 101-02.
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allowed a reasonable time (but not less than 6 months) to comply with
the standards.' 59 If the licensee or permittee fails to comply by the
expiration of the time period allowed, the licensing authority must then
suspend the license or permit until notice is received that compliance
has been achieved. 160 With the remedy available, all that is needed is
for Congress to require the establishment of standards for all navigable
waters.
IV.

Conclusion

The amount of waste heat being discharged into the nation's waters will increase rapidly over the next 20 to 30 years because of the
expansion of the electrical utility industry. This increased discharge
of heat will make thermal pollution a major environmental problem.
Attempts to solve the problems of pollution after the plants have gone
into operation have failed. Section 21 (b) attempts to solve the problem by regulating steam-electric-generating plants during their construction. It can solve the problem for all nuclear plants and the majority of fossil-fuel plants (if they discharge their heat into navigable
waters), providing that adequate water quality standards exist and there
is vigorous administration of the certification process. Stronger efforts,
however, must be made to obtain adequate water quality standards;
part of this program should be the Federal Government's requiring
their establishment for all navigable waters.
No complete solution to the thermal pollution problem will be
possible until all fossil-fuel plants are regulated. Furthermore, these
plants should be regulated before they begin construction in order to
completely avoid the economic and practical problems which arise
after construction commitments have been made. The failures of section 10 adequately demonstrate that "after the fact" regulation is not
an effective means of controlling thermal pollution.
Despite the problems, and they are not minor, section 21(b) is
a major step in protecting the environment; at least a majority of the
plants will receive some type of regulation. Most important, section
21(b) sets a precedent for regulation before pollution occurs. In
this respect, it represents a significant change in the Federal Government's attitude toward water pollution and reflects the increasing
awareness that preventative, rather than corrective, legislation is the
only practicable means of restoring order in the environment.
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159. FWPCA § 21(b)(9)(B), 33 U.S.C.A. § 1171(b) (9) (B) (1970).
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